Nasal cysts representing cystic extension of the nasolacrimal duct are a rare cause of nasal obstruction and respiratory distress in neonates. A medial canthal mass, epiphora, dacryocystitis or preseptal/orbital cellulitis are the usual presenting symptoms; however, this case shows that patients may present with eye findings so minimal as to be overlooked.
INTRODUCTION
Nasal obstruction is an important cause of respiratory distress in neonates. Infants typically present in the early neonatal period with good color, tone and heart rate while crying, but become cyanotic when quiet or during feeding. The causes of neonatal nasal obstruction include choanal atresia/stenosis, congenital cysts, hamartomas, hemangiomas, encephalo/meningoencephaloceles, congenital neoplasms and inflammation secondary to acquired infections. The degree of obstruction dictates the severity of symptoms and timing of presentation. We present a case of a newborn with bilateral nasolacrimal duct cysts that posed a diagnostic dilemma because of minimal findings of nasolacrimal duct obstruction.
CASE REPORT
The patient was a full-term female born after an uncomplicated pregnancy and vaginal delivery with no delivery room resuscitation. She developed increased work of breathing at 12 hours of age. A chest X-ray was consistent with transient tachypnea of the newborn. A white blood cell count with differential and a capillary blood gas were within normal limits. She received oxygen briefly. Her distress resolved and she was discharged on day 2. Of note, a #5 French catheter was passed through both nares without difficulty.
On day 8, her parents presented to her primary care provider with a history of ''congested'' breathing. They also reported that with feeding her feet turned blue and she had increased work of breathing. On physical examination, she had audible breathing and occasional intercostal retractions that did not change with position and worsened with feeding. No cause was identified, and she was admitted to the hospital. Cyanosis resolved with oxygen. Antibiotics were administered, but were discontinued after blood, cerebrospinal fluid and urine cultures showed no growth. Her labored breathing resolved and a probable viral upper respiratory infection was suspected. She was discharged at 11 days of age with mild nasal congestion but no respiratory distress. Supplemental oxygen was prescribed for cyanosis with feeding. Of note, on admission she had a slight mattering of her eyes that was not noted at the time of discharge.
On day 13, she returned to the emergency room with increased work of breathing and poor feeding. She had intercostal retractions, grunting respirations and expiratory and less prominent inspiratory stridor. A chest X-ray, white blood count with differential, lumbar puncture and urinalysis showed no abnormality, and she was admitted to the hospital. Bronchoscopy showed mild to moderate laryngomalacia. The endoscopist was unable to pass the endoscope through the left nostril. Alternate occlusion of the nares showed decreased airflow on the left. Flexible endoscopy of the nares showed bilateral nasal cysts.
Subsequent examination by an ophthalmologist showed increased tear lakes in both eyes, but no mucoid discharge. In retrospect, the parents had noticed intermittent overflow tearing.
At surgery, the nasal cysts were marsupialized and bilateral nasolacrimal duct stents were inserted. Pathology of the cysts was consistent with origin from the nasolacrimal duct. Following surgery, her respiratory distress resolved. She was discharged on day 15 with no problems.
DISCUSSION
Distal obstruction of the nasolacrimal duct is a common and usually spontaneously resolving condition in neonates, resulting in epiphora, an overflow of tears, and a mucoid ocular discharge. Rarely, obstruction of the duct causes a lacrimal sac dilation or dacryocystocele, most commonly presenting as a bluish medial canthal mass that may be complicated by dacryocystitis, preseptal/ orbital cellulites and sepsis. Nasal obstruction may result with large cysts.
A total of 29 cases of nasal cysts representing extension of the nasolacrimal duct into the nasal cavity have been reported. About 75% of cases were in females. 1 Nearly half of the cases were bilateral. Over 70% of patients with bilateral cysts had respiratory distress. 2 The only study looking at age of presentation found the mean age at presentation was 16 days (range 1 to 63 days). 2 This patient was confusing because affected neonates most commonly present with a medial canthal swelling and ocular discharge complicated by dacryocystitis or preseptal cellulitis. Her respiratory distress and stridor in the absence of other physical findings shifted attention to an abnormality of the lower airway, although her previous presentation of cyanosis with feeding should have prompted the consideration of a nasal etiology. Only one other reported case presented with isolated respiratory distress and a similar lack of eye findings. 3 That infant presented 2 hours postpartum with cyanosis and severe respiratory distress. As in our case, the diagnosis was made by nasal endoscopy.
Review of cases of nasal cysts representing nasolacrimal duct extension at our institution over the last 5 years showed seven additional cases (Table 1) . Consistent with the literature, we found a female predominance. Nearly half of our cases were bilateral, and all but one presented in early infancy. All seven presented with the characteristic medial canthal mass. Infection, either dacryocystitis or preseptal cellulitis, complicated six of the seven.
Embryologically, the nasolacrimal duct begins to develop during the third month of gestation and undergoes canalization by about the sixth fetal month. Failure of canalization occurs most commonly at the nasal (distal) portion of the duct leaving a membranous barrier, termed the valve of Hasner. 4 At autopsy, 73% of term fetuses have nonpatent valves, but only about 6% of infants are symptomatic with epiphora and/or mucoid discharge. 5, 6 Rarely, a proximal ductal obstruction (whether functional or anatomic has been debated) is also present. Fluid accumulates in the blocked duct. If this is sufficient to produce cystic extension into the nasal cavity, respiratory distress can occur. The present case presumably represented progressive fluid accumulation, finally resulting in enough obstruction to interfere with her respiration. High inspiratory pressures required to generate air flow across the obstruction likely exacerbated her mild laryngomalacia and caused the stridor. The cysts were initially small enough to present as brief episodes of respiratory distress, perhaps because of superimposed accumulation of nasal secretions. Along with the absence of epiphora and medial canthal masses, this saltatory presentation complicated diagnosis.
The diagnosis can also be made by magnetic resonance imaging, computed tomography and has been reported with prenatal ultrasound. 6 If radiological imaging is not the means of initial diagnosis, imaging may be performed to rule an encephalocele or meningoencephalocele. Atypical features, including hypertelorism, pulsation of the medial canthal mass, ability to reduce the mass without expression of fluid from the puncta or a nasal bridge defect, suggest intracranial extension. 2 Since nearly half the cases are bilateral, diagnosis of a unilateral nasolacrimal duct cyst should prompt evaluation of the contralateral side.
Resolution of nasal cysts with supportive management has been reported. 7 However, Paysee et al. 2 suggested early surgical intervention given the 60% incidence of associated infection and the seriousness of bacterial infection in the neonatal age group. In cases of respiratory distress surgical treatment is mandatory. Surgical treatment is also suggested for recurrent infection, corneal astigmatism that threatens normal vision and for cosmetic reasons to prevent or correct permanent canthal asymmetry. 
